T rachoma is the leading infectious cause of blindness worldwide. 1 The disease process begins in early childhood, with recurrent episodes of chronic follicular conjunctivitis (active trachoma) triggered by the bacterium Chlamydia trachomatis. Chronic inflammation promotes conjunctival scarring, and after some years the eyelids may turn inward (entropion) so that the lashes scratch the surface of the eye (trichiasis). Thus, the cornea is compromised and blinding opacification may develop through various mechanisms, including direct trauma and secondary bacterial infection. 2 Trachoma is a public health problem in more than 50 countries, predominantly in Sub-Saharan Africa, the Middle East, and Asia. 3 The most recent global estimates from the World Health Organization (WHO) suggest that approximately 40 million people have active trachoma and 8.2 million have nonsurgically treated trichiasis. 4 During 2002, 1.3 million people were estimated to be blind from trachoma and probably a further 1.8 million had low vision. 1 The WHO is leading a global initiative to eliminate blinding trachoma by 2020 through the implementation of the SAFE strategy: surgery for trichiasis, antibiotics for infection, facial cleanliness, and environmental improvements to reduce transmission of the organism. 5 Several alternative surgical procedures are used for treating trachomatous trichiasis (TT). These generally involve incising the entropic lid, followed by outward rotation and suturing of the distal fragment in the corrected position. When surgery succeeds in correcting the trichiasis, there is relief from pain and the risk of blinding corneal opacification is reduced. Unfortunately, trichiasis frequently returns: reported recurrence rates range from 10% at 1 year to 60% at 3 years. 2,6 -9 This tendency to recur is a major challenge for trachoma control, as it compromises the potential of surgery to prevent blindness. Recurrent TT broadly falls into two categories: early recurrence related to surgical failure and late recurrence, probably due to progressive fibrotic disease. Different factors may contribute to recurrence at different stages: preoperative disease severity, inherent limitations of the surgical procedure, the surgeon's ability, wound-healing responses, infection, and chronic inflammatory-fibrogenic responses. 2, 8 The relative importance of the biological disease factors and their contribution at different stages during recurrence of trichiasis is unknown. A better understanding of the process of recurrent trichiasis is therefore needed to refine and develop strategies for its prevention and treatment.
Chronic inflammation is a key event in the development of scarring in many different tissues and disease entities such as cirrhosis and pulmonary fibrosis. 10 Similarly, chronic conjunctival inflammation is probably central in blinding trachoma. Long-term epidemiologic studies examining the development of conjunctival scarring in trachoma have identified a subgroup of people who have severe inflammatory trachoma (TI) on repeated examination. These individuals are at greatest risk of the development of scarring and trichiasis in later life. [11] [12] [13] Adults with scarring sequelae, particularly trichiasis, frequently have clinically inflamed tarsal conjunctiva. 14 Moreover , several studies have found an association between recurrent trichiasis after surgery and clinically visible tarsal conjunctival inflammation. 2, 6, 8 The general consensus is that conjunctival inflammation and fibrosis in trachoma are mainly driven by C. trachomatis infection. However, other stimuli such as infection with other bacterial species, dryness of the ocular surface and the physical irritation from the anatomic changes due to trichiasis, may also contribute. 14 -16 There could also be an element of autoimmune hypersensitivity. 17 In addition it is also possible that conjunctival inflammation in trachoma is maintained by an autoinflammatory process involving a positive feedback loop of cytokines and enzymes involved in extracellular matrix (ECM) turnover. 18 We conducted a study to investigate conjunctival inflammatory cytokine and tissue remodeling responses 1 year after surgery. Specifically, we explored the hypotheses that (1) recurrent trichiasis is associated with evidence of altered ECM regulation and (2) clinically visible inflammation is associated with an increased proinflammatory cytokine response. We used quantitative real-time reverse transcriptase PCR to estimate the conjunctival gene expression levels. The expression levels of these genes were tested for association with the clinical status after posterior lamellar tarsal rotation surgery.
METHODS

Ethical Permission
This study adhered to the tenets of the Declaration of Helsinki. The study was approved by the Gambian Government/Medical Research Council Joint Ethics Committee (SCC 858). Informed consent was obtained before enrollment of each subject.
Study Participants
The subjects had participated in a previously reported trial of perioperative azithromycin. 2 Individuals requiring surgery for trichiasis were identified from the Gambian National Eye Care Programme (NECP) database, community ophthalmic nurse records, and village screening. Trichiasis surgery was performed by NECP ophthalmic nurses in district health centers. The posterior lamella tarsal rotation procedure (Trabut) was used in all cases. 19 
Clinical Assessment
The patients were assessed before and at 1 and 4 years after surgery. Clinical signs of trachoma were graded by using 2.5ϫ binocular loupes and the detailed WHO trachoma grading system. 20 The number of eyelashes touching the cornea and other parts of the globe in primary position were recorded. Evidence of epilation was recorded: broken/ regrowing lashes or sections of eyelid without lashes. If evidence of epilation was found, the total extent of the epilation was scored as less than or more than half the length of the eyelid. Corneal opacification was considered visually significant if at least part of the pupil was obscured (CC2/CC3). 20, 21 Upper tarsal conjunctival inflammation was considered significant if there were prominent papillae and/or haziness of the tarsal blood vessel (P2/P3). 6, 14, 20 The reason for this is that in heavily scarred conjunctiva there are often "islands" of intensely inflamed tissue between areas of dense scarring; therefore, the total area that can mount an intense response is less than the 50% threshold for P3.
One year after surgery, three conjunctival swab samples were collected. The conjunctiva was anesthetized with preservative-free proxymetacaine 0.5% eye drops (Minims; Chauvin Pharmaceuticals, Montpellier, France). The first swab (Dacron polyester-tipped swab; Hardwood Products Company, Guilford, ME) was collected for microbiologic culture from the inferior fornix and placed in sterile skimmed milk, Tryptone, glycerol, and glucose broth (STGG). The second swab sample was collected for RNA isolation from the upper tarsal conjunctival surface and placed directly into a tube containing 0.2 mL of RNA stabilizer (RNAlater; Ambion, Austin, TX). The third swab was collected for C. trachomatis PCR from the upper tarsal conjunctival surface and placed in a dry tube. Samples were kept on ice packs until frozen later the same day: Ϫ80°C for microbiologic culture and Ϫ20°C for the nucleic acid isolation samples.
Microbiologic Isolation
Conjunctival STGG samples were plated on blood agar (aerobic and anaerobic), McConkey agar (aerobic), gentamicin blood agar, and bacitracin chocolate agar. The gentamicin blood agar and the bacitracin chocolate agar were placed in a 5% carbon dioxide incubator. All plates were incubated at 37°C for 48 hours, and growing colonies were identified by using standard bacteriologic techniques. Staphylococcus epidermidis and Bacillus spp. were excluded from the analysis, as they were considered commensal rather than pathogenic at this site.
C. trachomatis PCR
Conjunctival swab samples collected for chlamydial detection were tested for C. trachomatis DNA by using a PCR-based assay (Amplicor CT/NG Test; Roche, Mannheim, Germany) with previously described modifications. 22
RNA Extraction and Reverse Transcription
Total RNA was extracted from the conjunctival swab sample (RNeasy Mini Kit system; Qiagen, Hilden, Germany) according to the manufacturer's instructions, with the following modifications: The swabs were vortexed in RTL buffer and then discarded. Cellular material was homogenized by centrifugation (QIAshredder; Qiagen). Contaminating DNA was removed by DNase I digestion. RNA was eluted with 50 L of RNase-free water and stored at Ϫ80°C. Total RNA was reverse transcribed to cDNA (Omniscript RT kit; Qiagen), according to the manufacturer's instructions.
Quantitative Real-Time PCR for Human Gene Expression
The expression of human genes was measured by two-step, real-time RT-PCR (QuantiTect SYBR Green PCR kit; Qiagen). Each 25-L reaction contained 2.5 L of cDNA solution (produced by the RT reaction described above), 12.5 L of SYBR green PCR master mix (Quantitect; Qiagen), 8 L of water, and 1 L (final concentration 0.25 M) each of the forward and reverse primers for the target of interest. The samples were tested in duplicate. With each run of the assay, a calibration curve was generated from a series of standards of the known concentration of the target sequence. Assays were performed on a sequence-detection system (model 5700; Applied Biosystems, Foster City, CA; or DNA Engine Opticon-2; Bio-Rad Laboratories, Hercules, CA), with the same instrument used to quantify a specific target in all specimens. The thermal cycle protocol used the following conditions: 95°C for 15 minutes (denaturation and activation the Taq DNA polymerase), followed by 45 cycles of (1) denaturation at 94°C for 15 seconds, (2) annealing for 30 seconds at the optimal temperature for each primer pair, and (3) extension at 72°C for 30 seconds. Fluorescence data were acquired at the end of each cycle. A melting curve analysis was performed after the final amplification cycle for the assessment of specific and nonspecific PCR products before accepting the quantitative estimate. Standards were produced by a series of 10-fold dilutions of a solution containing a known concentration of target DNA, as described previously. 16 Standards were aliquoted and stored at Ϫ20°C. All standard curves contained a sequence of five serial dilutions ranging from 10 to 100,000 copies/L, except for TNFa which ranged from 1 to 10,000 copies/L.
Gene Expression Targets
Bio-Rad, and Eurogentec) were designed to amplify segments of transcripts for the following targets: hypoxanthine phosphoribosyl transferase-1 (HPRT-1), tumor necrosis factor-␣ (TNF), interleukin-1␤ (IL1B), matrix metalloproteinase-1 (MMP-1), MMP-2, MMP-9, tissue inhibitor of matrix metalloproteinase-1 (TIMP-1), and TIMP-2. With the exception of HPRT-1, all primers were designed using Primer 3 software (http://www.genome.wi.mit.edu/cgi-bin/primer/primer3_www.cgi) 23 and used default conditions. For each gene (except HPRT-1) one of the primers included a boundary between two adjacent exons in the cDNA generated from spliced mRNA. This feature reduced the risk of amplification of any contaminating genomic DNA. Finally the specificity of the primers was checked for homology with other known sequences by a nucleotide Blast Search (BLASTn; www.ncbi.nlm.nih.gov/blast/ provided in the public domain by the National Center for Biotechnology Information, Bethesda, MD).
Statistical Analysis
To adjust for variations in the amount of RNA collected, we standardized the results by dividing by the amount of HPRT-1, a human reference gene, expressed in the same sample, which gives a variable left-censored cutoff for those samples below the lowest concentration included in the standard curve. For some targets, several samples had expression levels below 10 copies/L, the lowest concentration included in the standard curves. These concentrations were estimated by linear extrapolation of the standard curves to a level of 1 copy/L, and any samples outside this range were not included in the analysis. Summary statistics were calculated by including extrapolated values. The extrapolated values were not used in the regression models, but were replaced by an appropriate interval (1-10) to allow for the uncertainty caused by extrapolation from the standards curve. The data were analyzed in Stata version 9 (Stata Corp., College Station, TX). The regressions were performed with the intreg STATA command, which allows continuous and interval censored data to be mixed. Summary statistics are reported on untransformed responses, but logarithmic transformations of gene expression are used to improve the assumptions of regression. A family-wise error rate is maintained at the standard level of 5% by Bonferroni correction, which gives a significance level of 0.0016 for the 32 univariate analyses. Multivariate analyses were used to quantify the simultaneous effect of predictors, and terms P Ͻ 0.05 were retained without correction for multiplicity.
RESULTS
Study Participants
At baseline 451 individuals underwent trichiasis surgery ( Fig.  1 ). 2 In subjects with bilateral trichiasis, the eye with more severe preoperative trichiasis was included in the study. One year later, 426 (94%) of 451 were reassessed. At the 1-year time point, 240 consecutive individuals were recruited to this additional gene expression pathophysiology study. Their mean age was 58 years (range, 18 -90) and the majority (71%) were women. Four years after the surgery, we reassessed 194 (81%) of the 240 subjects.
Trichiasis Severity
The burden of the preoperative disease at baseline was relatively severe ( Table 1) individuals had recurrent trichiasis; however, the overall burden of trichiasis was much reduced (median: 0 lashes; interquartile range, 0 -4). Among those with recurrent trichiasis, the 1-year trichiasis burden was much less (median: five lashes; interquartile range: 1-9; total range 0 [epilating]-47) compared with that before surgery in these individuals (median: 12 lashes; interquartile range: 5-25, total range 0 [epilating]-74). At 1 year, tarsal conjunctival inflammation (P2/P3) was observed in 91 (38%) of 240 study eyes. Of the 194 individuals examined at both 1 and 4 years after surgery, 117 did not have recurrent trichiasis at 1 year. By 4 years, 24 (20%) of these 117 people had incident recurrent trichiasis.
Ocular Infection
At 1 year after surgery, 239 specimens were available for nonchlamydial bacterial culture. Nonchlamydial bacterial pathogens were isolated from 33 (13.8%) of 239 specimens. Ten specimens had two bacterial species isolated and two specimens had three species isolated ( Table 2) . Streptococcus pneumoniae was the commonest organism grown ( Table 2) . C. trachomatis was detected (Amplicor CT/NG; Ambion) by PCR in 3 (1%) of 232 subjects tested, none of which were co-infected with other bacterial pathogens.
Conjunctival Gene Expression
The expression of mRNA for proinflammatory cytokines and tissue remodeling factors was quantitated in all 240 samples.
Each target was detected in all specimens, with the exception of a single sample in which MMP1 expression was undetectable. All values are presented as a ratio to the expression of a reference gene, HPRT-1. The distributions of most targets were positively skewed; therefore, the ratios were transformed (log 10 ) for statistical testing. Table 3 shows the number of samples in which values for the mRNA estimates were below the range of the standard curves. Four targets (lL1B, MMP-1, MMP-2, and MMP-9) had samples estimated to have Ͻ10 copies/L. Those samples with results below 1 copy/L were excluded from the analysis.
Univariate analyses compared the expression level of each gene for the presence of recurrent trichiasis at 1 year, nonchlamydial bacterial infection, and conjunctival inflammation. Each comparison was adjusted for the likely confounding factors of age, sex, and ethnicity. These factors are generally held to be potential confounders in trachoma, as they are major determinants in the exposure and response to C. trachomatis infection. Recurrent trichiasis 1 year after surgery was associated with a reduced MMP-1/TIMP-1 ratio (P ϭ 0.0087), but the decrease was not significant after adjustment for multiplicity ( Table 4 ). The development of recurrent trichiasis between the 1-and 4-year assessments was not associated with any statistically significant changes in the levels of mRNA transcripts measured at 1 year after surgery (data not presented). Significant univariate associations (P Յ 0.0016) were found between the detection of nonchlamydial bacterial infection and increased expression of IL1B and MMP-9 (Table 5 ). Conjunctival inflammation (P2/P3) was associated with increased expression of IL1B and MMP-9 (Table 6 ). For the purpose of analysis, ethnicity was subdivided into four groups: Mandinka, Wolof, Fula, and Other. Table 7 is a comparison of gene expression levels between the four ethnic groups. The P-value is an omnibus test for differences between the four ethnic groups adjusted for age and sex. There were significant differences in expression levels between ethnic group for TNF, TIMP-1, and TIMP-2. The value of TNF expression was appreciably higher in the Mandinka ethnic group than in the Wolof group.
Multivariate models for the expression level of the different mRNA transcripts were derived (Table 8 ). These simultaneously included confounding factors (age, sex, and ethnicity) and three other factors: recurrent trichiasis at 1 year, bacterial infection, and tarsal conjunctival inflammation. As interactions between these factors were considered to be biologically plausible, they were also examined. Terms were retained at the 5% level. In addition, if there was a significant interaction, the individual component terms were also retained. The most parsimonious models are presented. 
1-10 Copies/L †
* Samples that appear in parentheses (Ͻ1 copy/L) were excluded from the analysis.
† Samples between 1 and 10 copies/L were handled by interval analysis. Adjusting for the effects of age and bacterial infection, recurrent trichiasis was associated with a reduced ratio of MMP-1 to TIMP-1 (P ϭ 0.029; Table 8 ). TNF expression was increased in the Mandinkas and there was an interaction between inflammation and bacterial infection; TNF expression was increased in clinically inflamed conjunctiva when it was associated with bacterial infection ( Table 8 , Fig. 2a ). The expression of IL1B was independently associated with inflammation and bacterial infection ( Table 8 ). Unlike TNF, conjunctival inflammation in the absence of bacterial infection was also associated with increased IL1B. The expression of MMP-1 was significantly reduced in the presence of nonchlamydial bacterial infection. MMP-9 expression was increased when bacterial infection and inflammation were present simultaneously (Table 8, Fig. 2b ). Both TIMP-1 and -2 were expressed at higher levels in the Mandinkas. TIMP-2 expression was increased with both inflammation and bacterial infection, and there was an interaction between these two factors (Fig. 2c ).
DISCUSSION
This is the first study to explore immunopathogenic factors that may be involved in the recurrence of TT after tarsal rotation surgery. We measured the gene expression levels of proinflammatory cytokines (TNF-␣ and IL-1␤) and downstream factors involved in the regulation of the extracellular matrix (MMP-1, -2, and -9 and TIMP-1 and -2). One year after surgery, we found that recurrent trichiasis was associated with a reduction in the ratio of MMP-1 to TIMP-1 expression (P ϭ 0.0087), although because of the large number of tests the significance was above the Bonferroni corrected P Յ 0.0016 required to maintain a family-wise error rate of 5%. No factor measured at 1 year predicted the development of new recurrence between 1 and 4 years after surgery.
The MMPs are a family of proteolytic enzymes involved in the regulation of the ECM during development, normal tissue turnover, wound-healing, and disease. Moreover, the dysregulation of MMPs is known to be important in a wide variety of disease processes, including several affecting the surface of the eye. 24 Their function is tightly regulated at several levels: transcription, posttranscriptional activation, and inhibition by specific TIMPs. Therefore, it is also important to consider the relative expression levels of an MMP to its corresponding TIMP, as it may reflect the overall functional activity of the enzyme. MMP-1 is a proteolytic enzyme responsible for the degradation of type 1 collagen. A reduction in the ratio of MMP-1/TIMP-1 expression would shift the balance away from the breakdown of type 1 collagen, favoring its accumulation in developing scar tissue. It has been shown in vitro that transforming growth factor (TGF)-␤, a key cytokine in many scarring processes, induces the expression of TIMP-1 and suppresses the expression of MMP-1, favoring ECM anabolism. 25, 26 The regulation of TGF-␤ is complex, occurring mainly at the posttranscriptional level; therefore, gene expression analysis of TGF-␤ itself would not necessarily reflect its activity. However, the shift in the balance between MMP-1 and TIMP-1 may be a downstream effect of increased TGF-␤ activity in people with recurrent trichiasis.
Chronic inflammation is important in the pathophysiology of many scarring diseases. The epidemiology of trachoma suggests that recurrent severe conjunctival inflammation in childhood is a major risk factor for subsequent scarring and trichi- asis. 11, 12 Tarsal conjunctival inflammation has also been associated with trichiasis and its recurrence after surgery in several studies. 2, 6, 8 This raises the question of what contribution conjunctival inflammation makes to the development of recurrent trichiasis after surgery and what processes are activated at the cellular and molecular levels. One year after surgery, we found increased expression of IL1B associated with both clinical inflammation and conjunctival bacterial infection. There are 10 members of the IL-1 family; the dominant forms are IL-1␣ (the intracellular and surface form) and IL-1␤ (the secreted form). Previously, we have found IL1B expressed at higher levels in individuals (mostly children) with clinically active trachoma. 16, 27 Immunohistochemical staining of conjunctival specimens from children with active trachoma has demonstrated that both IL-1␣ and -1␤ are found in conjunctival epithelium and macrophages within the substantia propria. 28 IL-1␤ has also been found at higher concentrations in tear fluid from persons with trichiasis and inflammation, compared with control subjects. 29 In vitro models have demonstrated increased production of IL-1␣ and -1␤ in response to C. trachomatis infection, leading to the activation of an IL-1-dependent inflammatory cascade. 30, 31 Infection with other bacteria also stimulates the production of IL-1, consistent with our finding. This evidence points to IL-1␤ as a key inflammatory mediator in trachoma, involved in the promotion of chronic inflammation that leads to progressive scarring and also in the activation of factors, such as MMPs, that are involved in tissue remodeling. The expression of TNF was characterized by an interaction between bacterial infection and clinically apparent conjunctival inflammation. Individuals with both bacterial infection and conjunctival inflammation had increased TNF expression. However, in the absence of bacterial infection, TNF expression was not increased, even if the conjunctiva appeared inflamed clinically. Several earlier studies have investigated the role of TNF␣ in trachoma. Younger individuals with clinically active trachoma (TF/TI) have increased expression of TNF in their conjunctiva. 16, 27 Immunohistochemical staining of conjunctival biopsies from children with active trachoma found the main source of TNF␣ to be macrophages within the substantia propria. 28 TNF␣ was also more frequently detected and at higher concentration in tear fluid from people with conjunctival scarring than in the controls. 29, 32 We found that samples from the Mandinka subjects contained higher levels of TNF mRNA as part of their proinflammatory response. In two casecontrol studies from The Gambia, researchers found that a single nucleotide polymorphism (SNP) in the TNF promoter (TNF-308A) was linked to an increased risk of scarring complications (TNF2 allele) and was associated with elevated levels of TNF␣ in tears or increased production in vitro after stimulation. 32, 33 The same polymorphism has been associated with adverse outcomes in several infectious diseases, including malaria. 34 In a human cell culture system, the TNF2 promoter was associated with a marked increase in transcription. 35 Of interest, this risk allele (TNF2) is found more frequently in the Mandinka population in West Africa. 32 Epidemiologic studies from The Gambia found that progression from mild conjunctival scarring to more advanced entropion and trichiasis occurred more rapidly in the Mandinka population than in other ethnic groups. 36 Overall, these findings suggest a potential role for TNF␣ in pathways leading to trachomatous scarring, as a key cytokine in the inflammatory response leading to tissue damage and scarring.
We found the expression of MMP-9 was increased when tarsal conjunctival inflammation was associated with bacterial infection. Other studies have investigated MMP-9 in trachoma. In children with clinically active trachoma we have found increased MMP-9 expression with increasing severity of con- * The most parsimonious models are presented and were derived by testing for interactions between recurrent trichiasis, infection, and inflammation, retaining terms at the 5% level. Interaction terms in italics. P-values were not adjusted for multiplicity and main effects were retained if the interaction was significant. junctival inflammation. 16 Immunohistochemistry indicates that the main source of MMP-9 in the conjunctiva in active trachoma are macrophages. 37 There is evidence that genetically inherited variations in MMP-9 may contribute to differences in disease outcome. 38 An SNP in MMP-9, which leads to a structural change adjacent to the fibronectin binding domain (FN2), was associated with a reduced risk of scarring sequelae, particularly trichiasis, in heterozygotes. MMP-9 works on a diverse group of substrates: it degrades ECM components (type IV and V collagens, gelatin, fibronectin, and elastin) and activates several cytokines involved with inflammation and fibrosis (TNF, IL-1␤, and TGF-␤). 39 Of interest, MMP-9 production is induced by several cytokines, including TNF, IL-1␤, and TGF-␤. This raises the possibility that an inflammatory profibrotic state could be perpetuated through the proteolytic activation of these cytokines and MMP-9, in a positive autofeedback loop. Lipopolysaccharide (LPS) and other bacterial antigens are important inducers of MMP-9 expression by macrophages and other inflammatory cells. 39 This effect may explain the marked increase in MMP-9 expression when both bacterial infection and inflammation are present. Overall, the current evidence suggests that MMP-9 is important in the pathogenesis of trachoma.
Conjunctival bacterial infection is frequently associated with trichiasis, becoming more common as the severity of trichiasis increases. 2, 15 Tarsal conjunctival inflammation is often found in association with such infections. In contrast, C. trachomatis has been infrequently detected in such cases. These associated findings led to the suggestion that infection by other bacterial species, particularly during the cicatricial stages of trachoma, may also cause chronic inflammation, contributing to progressive scarring. 14 In this study, we found some limited evidence supporting this hypothesis. Bacterial infection was associated with increased expression of TNF, IL1B, MMP-1, and MMP-9. In the case of TNF and MMP-9, there was an interaction between infection and inflammation; only when both occurred together was the expression increased.
In summary, we found that recurrent trichiasis 1 year after surgery was associated with a reduced ratio of the proteolytic enzyme MMP-1 to its inhibitor TIMP-1. We suggest that this altered balance may be driven by TGF-␤ and favor the accumulation of collagen in scar tissue which could contribute to recurrent trichiasis through progressive cicatrization. In addition, we found evidence that nonchlamydial bacterial infection is associated with increased expression of factors that may be important in progressive conjunctival scarring. Prospective studies with gene expression analysis at several time points are needed to more fully understand the key factors that drive progressive conjunctival scarring in trachoma, both before and after surgery. It is conceivable that such studies may identify factors in the pathogenic pathway of progressive scarring that are amenable to pharmacologic inhibition. Such therapy would have parallels with the antifibrotic treatment used in other forms of ophthalmic surgery, such as glaucoma filtration surgery. 24 In cases of trichiasis at high risk of recurrence (repeat surgery, severe conjunctival inflammation, and severe entropion/trichiasis), the inhibition of scarring after trichiasis surgery FIGURE 2. Augmentation of the gene expression response* to bacterial infection in the presence of conjunctival inflammation † for (a) TNF, (b) MMP-9, and (c) TIMP-2. *Conjunctival expression level of the gene of interest is expressed as a ratio to the HPRT-1 expression level in the same sample. †No inflammation versus inflammation for each bacterial infection group, adjusted for ethnicity for TNF and TIMP-2. Interaction P-values for inflammation and bacterial infection are given in Table 8. may reduce rates of recurrence and, ultimately, avoidable blindness.
